Tourism statistic data can is an important source for measuring touristic patterns. As this area became more and more dynamic with the globalisation process, business owners, business analysts, policy makers as well as researchers are highly interested in having accurate, reliable and diverse data on tourism in order to perform analysis. Seasonal adjustment presents a real challenge for all researchers that operate with data sources from tourism sector. Usage of time series presents both opportunities and may contribute to improvement of forecasting touristic specifics relaying on demand and supply side of seasonality phenomenon. However, seasonally adjusted data is viewed as major challenge for businesses operating in the touristic sector. The present research focuses on a methodology that includes monthly tourist data arrivals in Romania. The seasonal adjustment process is performed with JDemetra+, both considering and excluding calendar effect. JDemetra+ is the software officially recommended by Eurostat for seasonal adjustment, being tested extensively by many experts in the field, from various organisations. The seasonal adjustment process pointed out promising and qualitative results, as no Easter and trading days effect were present, suggesting effect of calendar omission from the process. Our obtained results showed up significantly better results for the 5 years series span. The similarities for TRAMO-SEATS and X13 obtained results indicate that in order to minimise sensitivity and choose correctly between the two packages, further revisions may be considered. This paper provides an excellent starting point for further research aimed at improving data on tourism. The methodology tested in this research can be further improved and applied on other data regarding tourism.
Introduction
The importance of tourism statistics is closely linked to the existence of modern software tools that analyses the touristic characteristics changes over specific time frames. Thus, the relevance of these statistics resides in their usage to follow-up if the implemented policies in this domain of activity properly address the strategic country objectives. In order to have a positive gain from touristic activity, a country needs to address specific policies and to efficiently invest based on objective criteria that really matter. These objective criteria must be periodically reviewed and aligned with the regional development and closely linked with their impact in the overall country economy (Panyik & Zaharia, 2014) .
From business perspective the touristic data are of great importance. This information brings added value to the existing actors in this economic field and also supports them to become more competitive in the global touristic market. Bringing new products that increase the overall market share of the touristic business is based upon the elaboration of good strategies that rely heavily on statistical data usage. Such strategies that are based upon statistical data may also improve management decisions in order to elaborate better directives to achieve expected results (Wöber, 2000) . The success or the in-success of a directive may be followed-up by the collected statistical results over a time window. For touristic business these statistics determine the quality of the management decisions.
National tourism policies often rely on the actuality of the statistical data sources. A recent paper (Eurostat, 2017) recognised the importance of exploring big data sources. According to Xin Yang et al. (2015) co-integration of the relationship between search engine query data and the volume of tourist visitors on regional level significantly decreases forecasting errors by including seasonality adjustment framework. Data such as the number of domestic tourists, the demographics on tourists coming in and going out of the country are resources that bring information for the elaboration of strategies, policies and national programs in field of tourism. Moreover it may be concluded a specific pattern that indicate the places that are most often visited by tourists, the types of accommodation and foods. Furthermore, based on sufficient statistical data it is possible even to predict the expenses model for the tourists.
All the above mentioned, highlight that tourism statistics data is an important source of information for all countries. Tourism plays an important role each year on the economy of each country. Thus, of great importance for Romania is to collect tourism statistics (Danubianu et al., 2009) and based upon them it is a mandatory to establish national objectives and policies to improve the growth of this economic field. The datasets that are used in current research originate from National Institute of Statistics of Romania and Eurostat databases. The time chosen for them starts in 2010 until 2018 with monthly granularity.
The aim of this paper is to explore the possibility to seasonally adjust tourism data for Romania in other to assess the quality that such series might have. Such constructs offer better clarity to all insights in field of tourism and give new processing tools to all relevant actors in this field. Using such data, business owners, business analysts, policy makers as well as researchers can anticipate better the evolution of this sector. This is an essential element for better planning especially in such a dynamic filed like tourism.
Literature review
From a statistical context, tourism is defined as people's activity of visiting destinations outside the engagement in their usual behavioural activities, for less than one year. The indicator of tourist arrivals is commonly used by mainstream researchers in order to perform time series analysis. An important aspect for tourism research area is identified by Rodrigues and Gouveia (2004) as being the impact of seasonality usage. Seasonality, according to Butler (1994) is viewed as "a temporal imbalance in the phenomenon of tourism, may be expressed in terms of dimensions of such elements as numbers of visitors, expenditure of visitors, traffic on highways and other forms of transportation, employment, and admissions to attractions". Tourism as well as other economic branches such as agriculture and manufacturing share high similarity in respect to temporal variation that generate seasonal and periodic distortions in both production and consumption (Kusnets, 1933) .
Generally, Hylleberg (1992) highlighted the root cause of seasonality and referred to it as being "systematic, although not necessary regular, intra-year movement caused by changes in weather, the calendar, and timing of decisions, directly or indirectly through the production and consumption decisions made by agents of the economy". Consequently, based on this assumption Butler (2001) considers this phenomenon a negative aspect rather than positive for tourism forecasting.
In certain circumstances such touristic periodic events create a positive economic impact to both cities and rural destinations. Nevertheless, seasonality can be seen as benefit or as a problem depending on the seats at the economic table. Positive aspects of seasonality are often considered a leap advantage in the field of research of events and festivals planning, mainly as it focuses more on the demand rather than the supply side of the phenomena, as the last is being considered by Baum and Hagen (1999) affected by behaviour.
However, seasonality adjustment is viewed as major challenge for businesses operating in the touristic sector. This originates from the difficulties in predicting seasonal tourism income in regions characterized by an increased level of changes in seasonal patterns. In their works Butler (2001) and Hinch and Jackson (2000) highlighted that such difficulties are translated to lower level of access to investments and higher risk of operations for the business. Furthermore, Stefano de Cantis et al. (2011) emphasise on the seasonality and its application and measurements of pattern and amplitude for investigating tourism bed occupancy.
The added value that is brought up by the changing of seasonality in order to minimize these operating risks is also flagged in researches conducted by Pegg et al. (2012) . In their work such usage is associated with a lower chance to estimate peak periods with insufficient employed staff. From business perspective seasonality adjustment usage offers better forecasting performance to increase service quality and tourist satisfaction in peak periods. The effect of seasonality treatment on time-series models is also considered in forecasting seasonal tourist demand in order to improve overall accuracy according to Shujie Shen et al. (2009) .
Europe became multidimensional and one of its priorities is creating the contextual framework for sustainable tourism, for "Making Europe 'the world's number 1 destination" (European Committee of the Regions, 2017 https://cor.europa.eu/en/news/Pages/ Europes-leaders-set-out-vision-for-sustainable-tourism-to-drive-growth-and-create-jobs. aspx). Tourism sector has a potential impact role at territorial level and can sustain local and regional economic development as well as cooperation (European Committee of the Regions, 2016). In this respect, in a joint open letter of the European Committee of the Regions, the European Parliament, the NECSTouR and the European Travel Commission, addressed to Jean-Claude Juncker, President of the European Commission, it is pointed out that tourism is a very important sector from an economic and social perspective as "not only generates 10% of the EU's GDP and provides employment for up to 15% of the population (including a large proportion of young people and women), it also helps integrate low-skilled Europeans and migrants to the labour market" (https://cor.europa.eu/Documents/ Migrated/Events/Revision%20of%20the%20EU%202010%20Tourism%20Strategy%20% 20ECWP%202018%20%20Open%20letter%20to%20EC%20President%20%20Juncker.p df). As we mentioned in the introduction, an overall policy, based on usage of high quality statistical data, is needed to drive growth in Romania's tourism sector.
Methodology
For the purpose of this paper, monthly data on arrivals of tourists accommodated in the structure of tourists reception at national level will be used. To our appreciation, based on the literature review performed above, this is one of the most relevant time series for business owners. These data are provided by the National Institute of statistics and are available in the Tempo Database for January 2010 until December 2018.
In order to seasonally adjust this time series the methodology proposed by Mirică et al. (2016) will be used. This methodology was conceived for quarterly time series, but as showed, it works for monthly data also. As some slight adjustments had to be made to this methodology so that it suits this particular case, we will briefly describe it in the following paragraphs.
In order to compute the seasonally adjusted series JDemetra+ 2.2.0 was used, as this is a very user friendly tool with many functionalities for seasonal adjustment (Grudkowska, 2015) . According to Grudkowska (2015) , it incorporates ready-to use tools for the most extensively used seasonal adjustment packages: TRAMO SEATS (model based package developed within the Bank of Spain by Victor Gómez and Agustín Maravall) and X-12-ARIMA/X-13ARIMA-SEATS (filter based package, developed within the U.S. Census Bureau). The program suffered major improvements over time: compared to its predecessor, Demetra+, it has a richer and easier to use graphical interface; many plugins were developed since its' creation due to its' high flexibility; incorporation of Julian Easter ReGressors within the predefined calendar (Grudkowska, 2017) . Not only it is officially recommended by Eurostat and the European Central Bank but has many users from all categories around the world (Eurostat, 2018; Buono and Ladiray 2017) .
Following Eurostat guidelines (Eurostat, 2015) a pre-treatment of the series was running. Before the seasonal adjustment itself, a short graphical inspection was performed upon the series to reveal some basic characteristics. Next, the presence of seasonality is tested using the Seasonality tests tool. Next, the series was checked for outliers using the outlier detection tool. As Mirică et al. (2016) already pointed out, in the case of level shift outliers there is a need to cut the series, therefore, the series will be checked especially for this kind of outliers. If no such outliers are detected, no other specific adjustments will be performed on the time series.
For the seasonal adjustment process the calendar was defined in order to contain all the legal holidays in Romania at present: 1st and 2nd January, 24th January, Julian Easter and Easter related holidays, 1st May, 1st June, 15th August, 30th November, 1st December, Christmas and the second day of Christmas. For all these holidays the date they became a legal holiday was taken into consideration. In order to test the impact of the calendar on this time series, seasonal adjustment is performed both with calendar adjustment and without calendar adjustment. For the case when calendar adjustment was also performed, the Easter effect will also be checked.
Next, both TRAMO-SEATS and X-13 will be used as seasonal adjustment packages. For these tools the automatic procedure with the most complex specifications available namely RSA full and RSA5c respectively, will be used. This tool automatically chooses the ARIMA model and the decomposition method and corrects for outliers therefore, being very easy to use to better understand businesses affected by seasonality (Toma and Mirică, 2018) . Two time-series spans will be tested in order to see which of these time spans provides best results, following the recommendations of Buono et al. (2018) : 5 years and the entire series.
In order to assess the quality of these series, the overall quality indicator provided by JDemetra+ will be first and foremost considered. Also, residual seasonality indicators will be evaluated again following the recommendations of Buono et al. (2018) . Additionally we will provide information for the AIC.
Results and discussions
Figure 1 displays monthly data on arrivals of tourists accommodated in the structure of tourists reception at national level between January 2010 and December 2018. As one can observe, there is obvious seasonality in this time series. Minimum levels are usually reached in January, except for 2012 and 2018 when the minimum level was reached in February. This is an important characteristic as it gives signals for outliers. Maximum levels are reached in august. Also, this time series presents an ascending trend and the variance increases slightly with the trend. Thus, a multiplicative model is more suitable for seasonally adjust this time series (UNSD, 2010). Table 1 presents the results of the seasonality tests. As one can observe all the tests show that seasonality is present. The results of the outlier detection tool show an additive outlier in February 2012. This was anticipated after the graphical inspection. As it is not the case of a level shift outlier, no specific prior adjustments will be performed on the time series. Table 2 presents the results of the seasonal adjustment process for the entire series using TRAMO-SEATS and X13 with and without national calendar. As one can observe, similar results were obtained for both packages. The automatic procedure embedded in these packages log-transformed the series, as anticipated in the graphical inspection. Also, one should note that no Easter effect and no trading days effect can be observed. As the seasonal adjustment process requires parsimonious models, the calendar can be omitted for this time series. The seasonal adjustment procedure produced good quality results overall and all tests show that no seasonality is present. Table 3 presents the results of the seasonal adjustment process for the five year time span using TRAMO-SEATS and X13 with and without national calendar. Similar results were obtained in all 4 cases: log-transformed series, no Easter effect, no trading days effect, no outliers, good overall quality including no seasonality present within residuals, similar AIC values. When comparing these results with those obtained for the entire series level, one can observe a much lower AIC. This indicates that a five years series span is more appropriate. 
Conclusion
This paper aimed to explore the possibility to seasonally adjust tourism data for Romania in other to assess the quality that such series might have. Based on the literature review performed in the beginning, the arrivals of tourists accommodated in the structure of tourists reception at national level time series was chosen as an example. As this study was meant to be exploratory, we used a simplified procedure to perform the seasonal adjustment process. As a consequence, the automatic procedure in JDemetra+ was employed. However, all the necessary tests prior seasonal adjustment (seasonality tests, outlier detection) were carried out.
The seasonal adjustment process showed promising results, as a good overall quality was obtained. No Easter and trading days effect were present, suggesting that the calendar might be omitted from the process. Also, significantly better results were obtained for the 5 years series span. However, the results are very similar for TRAMO-SEATS and X13 suggesting that further research needs to be performed in order to choose correctly between the two packages. In this respect, revisions must be taken into account as this is one of the most sensitive topics when presenting the results of the seasonally adjusted data (Kirchner, 2011) .
Further research may address prediction modelling to reveal insights after the seasonal adjustment process. Moreover the present research can be extended to other monthly time series concerning tourism such as data on staying overnight in the establishments of touristic reception. Such data are also available in the TEMPO DATABASE of the National Institute of Statistics.
